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(57) ABSTRACT 
The present disclosure describes embodiments of a poWer 
over-ethemet (“POE”) controller and an access control sys 
tem comprising the same. In an embodiment, the access con 
trol system includes a POE controller con?gured to couple 
With a Fire Access Control Panel of an automated Fire Detec 
tion System. The access control system may further include 
one or more peripheral devices coupled With the POE con 
troller and con?gured to be powered With electrical power 
received via an ethemet port of the POE controller. The 
peripheral devices may include an access device, a door 
strike, and a digital output device. Embodiments of a kit 
containing one or more partially or fully assembled compo 
nents of the access control system are also described. 
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KIT AND SYSTEM FOR PROVIDING 
SECURITY ACCESS TO A DOOR USING 
POWER OVER ETHERNET WITH DATA 

PERSISTENCE AND FIRE ALARM CONTROL 
PANEL INTEGRATION 

BACKGROUND 

1. Field of the Invention 
The present disclosure relates to security systems gener 

ally, and more particularly, to a kit, a poWer-over-ethernet 
system, and an apparatus for controlling access to one or more 
doors. 

2. Discussion of RelatedArt 
Access control systems are used to prevent rooms or other 

areas from being visited by unauthorized persons. Such sys 
tems typically include an electrically operated door strike, an 
access device, and a controller con?gured to operate the door 
strike and the access device. HoWever, one or more external 
poWer supplies and multiple Wire connections are required, 
Which makes installing such systems costly and time-con 
suming. 

FIG. 7 is a diagram illustrating an example of a typical 
access control system 700. The access control system 700 
includes a controller 701 and a controller support 704. The 
controller 701 is con?gured to manage the operation of an 
access device 707 and a door strike 708. A communications 
path 716 links the controller 701 to a netWork 720 and to a 
remote host computer 704. 

The access control system 700 uses at least tWo poWer 
supplies. One poWer supply 702, Which converts 110 VAC 
PWR to 12 VDC PWR, poWers the controller 701. Another 
poWer supply 703, Which converts 110 VAC PWR to 12/24 
VAC/V DC PWR, poWers other components of the access 
control system 700 (and/or the controller 701). 
A junction box 705 is connected via a Wire 714 to the 

controller 701 via a Wire 713 to the poWer supply 703, and via 
a Wire 715 to an exit device 706. The junction box 705 is 
further connected via a Wire 710 to the door strike 708, via a 
Wire 711 to the access control reader 707, and via a Wire 712 
to a door sensor 717. The door sensor is con?gured to detect 
Whether the door is open or closed and to relay this informa 
tion to the controller 701. 

Access control systems and automated ?re detection sys 
tems are not typically interlinked. Consequently, emergency 
personnel responding to a detected ?re are sometimes not 
able to manually override an access control system that has 
automatically locked one or more doors (e.g., has “failed 
secure” . 

What is needed is an access control system having a con 
troller, an access device, and a door strike that operate using 
electrical poWer provided via an ethernet port of the controller 
(e. g., an access control system that does not require external 
poWer supplies to be installed for each system component). 
What is also needed is an access control system having a 
poWer-over-ethemet (“POE”) controller having a Fire Alarm 
Control Panel (“FACP”) connector and a FACP circuit that is 
con?gured to override the POE controller and de-latch a door 
strike When the Fire Alarm Control Panel is in an alarm 
condition. 

BRIEF DESCRIPTION 

In summary, embodiments of the invention are con?gured 
to provide distributed processing for an interface of access 
devices, keypads, alarm inputs and outputs, and the like, back 
to a ho st system computer. In an embodiment of the invention, 
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2 
an apparatus may comprise a controller con?gured to receive 
electrical poWer over an ethernet connection. The controller 

may comprise a printed circuit board (PCB) (con?gured as 
herein described and shoWn) that is protected by a tamper 
proof enclosure. The controller may further comprise an eth 
ernet port. The PCB may be con?gured to deliver and/or 
transform all or a portion of electrical poWer received via the 
controller’s ethernet port (over a previously established eth 
ernet communications path) to components of the controller 
and/or to one or more peripheral devices coupled With the 
controller. The controller and/or the peripheral devices may 
each also comprise a back-up poWer source such as a battery, 
a solar cell, a fuel cell, etc. Non-limiting examples of a periph 
eral device may include an access device, a door strike, and 
the like. Non-limiting examples of an access device may 
include an access control reader, a keypad, a biometric iden 
ti?cation device, and the like. 
The distributed processing afforded by embodiments of the 

invention advantageously alloWs the poWer-over-ethemet 
(“POE”) controller (and an access device and electric door 
strike coupled thereWith) to operate independently of a host 
system computer and to make access control and alarm moni 
toring decisions locally. In an embodiment, the access control 
and alarm monitoring decisions are made locally using infor 
mation contained in a database that is stored in a memory of 
the controller. The database and/or some or all of the infor 
mation stored therein may be doWnloaded from and/or syn 
chroniZed With a host system computer over the ethernet 
communications path. In this manner, embodiments of the 
invention provide instant response for door control and alarm 
sensing in the ?eld, While leaving the host system computer 
With more processing poWer for quickly executing daily 
operations such as alarm response, database updates and 
reporting. Also in this manner, embodiments of the invention 
have the ability to make access control and alarm monitoring 
decisions even during times When the ho st system computer is 
unreachable or inoperable. 

Embodiments of the controller may incorporate “FLASH” 
memory technology. Incorporation of “FLASH” memory in 
the controller advantageously alloWs the controller to receive 
its operating system and/ or application(s) remotely from the 
host system computer over the previously established ether 
net communications path. Consequently, ?rmWare upgrades 
that occur after the controller (and or its peripheral devices) 
are installed can be “pushed” to the controller from the central 
host system computer, Which eliminates costly service trips 
that Were formerly required to install ?rmWare updates. Both 
the modular design of the controller (and/or its peripheral 
devices) and the “FLASH” memory technology incorporated 
Within at least the controller provide a simple migration path 
When considering future host system upgrades. 

Embodiments of the controller and/or the access device 
may be con?gured to provide Fire Alarm Control Panel 
(“FACP”) access and/ or integration. This advantageously 
equips the controller, the access device, and/or a door strike 
coupled With the controller to operate at the direct command 
of emergency personnel in situations When the FACP experi 
ences an alarm condition. In this manner, one or more access 

controlled doors can be operated during times of emergency. 
As used herein, the term “operated” (as used With respect to 
doors) comprises opening, closing, locking, unlocking a 
door, or combinations thereof. 

Other features and advantages of embodiments of the 
invention Will be apparent by examining the folloWing 
detailed description in connection With the accompanying 
draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings, 
FIG. 1 is a diagram illustrating an embodiment of a net 

worked system that includes an embodiment of a poWer-over 
ethernet controller con?gured to couple With a Fire Access 
Control Panel of an automated ?re detection system; 

FIG. 2 is a diagram that illustrates an alternate netWork 
con?guration for connecting an embodiment of the poWer 
over-ethemet controller of FIG. 1 With a remote host com 
puter; 

FIG. 3 is a front vieW of an embodiment of the poWer-over 
ethernet controller of FIG. 1; 

FIG. 4 is a side vieW of an embodiment of the poWer-over 
ethernet controller of FIG. 1; 

FIG. 5 is a bottom vieW of an embodiment of the poWer 
over-ethemet controller of FIG. 1; 

FIG. 6 is a diagram of an embodiment of a CPU printed 
circuit-board that comprises an embodiment of the poWer 
over-ethemet controller of FIG. 1; 

FIG. 7 (RelatedArt) is a diagram of a typical access control 
system; and 

FIG. 8 is a diagram of an embodiment of the access control 
system of FIG. 1. 

Like reference characters designate identical or corre 
sponding components and units throughout the several vieWs. 

DETAILED DESCRIPTION 

FIG. 1 is a diagram illustrating an embodiment of a net 
Worked access control system 100 that includes an embodi 
ment of a poWer-over-ethemet (“POE”) controller 101 com 
prising an integrated Fire Access Control Panel (“FACP”) 
circuit. The POE controller may further comprise a FACP 
port having input terminals con?gured to couple the POE 
controller With the FACP of an automated ?re detection sys 
tem. 
An ethernet communications path 113 connects the con 

troller 101 With a remote host computer 104, Which is poW 
ered by an ll0/220V AC input 112. Alternatively, the host 
computer 104 may be poWered by a poWer source such as a 
battery, a fuel cell, etc. The ethernet communications path 
113 may include one or more pieces of ethernet cable and/or 
one or more sWitches, relays, routers, and/ or other computer 
netWork devices. The ethernet communications path 113 is 
used to convey data betWeen at least the POE controller 101 
and the remote host computer 104, and is also used to convey 
electrical poWer to the POE controller 101 via the controller’ s 
ethernet port. Although not shoWn in FIG. 1, the electrical 
poWer supplied over the ethernet communications path 113 is 
provided by a POE source. In one embodiment, the POE 
source may be integrated Within a netWork device (e. g., gate 
Way, hub, ho st computer, etc.).Altematively, an external POE 
source may be coupled With a netWork device. Portions of or 
all of the electrical poWer received via the ethernet port of the 
POE controller 101 are distributed to one or more peripheral 
devices connected With the POE controller 101. 

In an embodiment, non-limiting examples of peripheral 
devices include a door strike 103 and an access device 102. 
The access device 102 may be a peripheral device such as an 
access control reader, a biometric identi?cation device, a 
keypad, and the like. The door strike 103 may be an electric 
door strike, a magnetic door strike, or an electromagnetic 
door strike. A communications path 114 connects the POE 
controller 101 With the door strike 103. Electrical poWer (e.g., 
current/voltage) from one or more components of the POE 
controller 101 are routed over the communications path 114 
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4 
to control operation of the door strike 103 (eg to latch/de 
latch the door strike, Which has the effect of locking/unlock 
ing a door next to Which the door strike is installed). This 
electrical poWer may be derived from electrical poWer 
received via the POE controller’s ethernet port. In one 
embodiment, the communications path 114 may comprise a 
pair of shielded (or unshielded) Wires. One Wire is connected 
With a positive terminal of the door strike, and the other Wire 
is connected With a negative terminal of the door strike. As 
denoted by the triangle containing the numeral “ l ”, a protec 
tion device should be connected across the door strike 103. In 
one embodiment, the protection device is a diode 131 having 
its cathode to the positive side of the door strike 103. 
The access device 102 may be an access control reader. The 

access control reader may comprise a keypad, a magnetic 
stripe reader, a RFID reader, a biometric scanner, a camera, a 
microphone, and/or a display. A communications path 115 
connects the access device 102 With the POE controller 101. 
Electrical poWer (e. g., current/voltage) from one or more 
components of the POE controller 101 is routed over the 
communications path 115 to poWer the access device 102. 
This electrical poWer may be derived from electrical poWer 
received via the POE controller’s ethernet port (I 10 in FIG. 
6). The communications path 115 is also used to transmit data 
betWeen the POE controller 101 and the access device 102. 
The data transmitted over the communications path 115 may 
include, but is not limited to, signals that cause one or more 
components of the POE controller 101 to generate and trans 
mit electrical poWer over the communications path 114 to 
operate the door strike 103. In one embodiment, the commu 
nications path 115 comprises a pair of shielded Wires. 

In an embodiment, the access device 102 receives identi 
?cation data from a user of the access control system 100 and 
relays this identi?cation data to the controller 101, Which 
processes the identi?cation data to determine the access privi 
leges (if any) associated thereWith. If appropriate access 
privileges exist, the controller 101 may operate to delatch the 
door strike 103/105. If insu?icient (or revoked) access privi 
leges exist, the controller 101 may keep the door strike 103/ 
105 securely latched. 
The POE controller 101 is con?gured to be optionally 

connected With a Fire Alarm Control Panel (“FACP”) 129 via 
a FACP communication path 130, Which may comprise a pair 
of shielded Wires. The FACP 129 is con?gured to override the 
POE controller 101 and de-latch the door strike When the 
FACP is in an alarm condition. An alarm condition may be 
generated at least by operation of a ?re detection sensor, a 
manual sWitch, and/ or by operation of a ?re alarm pull device. 
If the POE controller 101 is not connected With the FACP 101, 
a jumper may be connected across the POE controller’s FACP 
connectors (J6ias shoWn in FIG. 6). For failsafe and redun 
dancy purposes, the FACP 129 is poWered by its oWn local 
poWer supply (not shoWn). 

Optionally, an embodiment of a controller 101 may be 
poWered by a local poWer supply or backup poWer supply 
(e.g., a battery, a solar cell, a fuel cell, and equivalents) (not 
shoWn). In such an embodiment, a door strike 1 05 poWered by 
another local poWer supply 109 may be coupled With the POE 
controller 101. The local poWer supply 109 may be poWered 
via a ll0/220V AC input 111. A communications path 117 
formed of tWo or more shielded Wires may connect both the 
door strike 105 and the local poWer supply 109 With the POE 
controller 101. As indicated by the triangle containing num 
ber “2”, a protection device should be connected across the 
door strike 105. The protection device may be a Metal Oxide 
Varistor (“MOV”) or a diode 132. For an AC-type door strike 
105, a MOV type protection device should be used. For a 



US 8,207,814 B2 
5 

DC-type door strike 105, a diode protection device should be 
used, With the cathode of the diode 132 connected to the 
positive side of the door strike 105. As indicated by the 
triangle containing the number “4”, there is a current restric 
tion through the relay (not shoWn) in the controller 101. The 
fuse 133 couples the local poWer supply 109 With the POE 
controller 101 and serves to protect the relay. In an embodi 
ment, the current restriction should be limited to less than 
about 2 amps to prevent damage to the relay in the POE 
controller 101, but different embodiments may require differ 
ent current restrictions (if any). The current limiting may be 
achieved either by using a poWer supply 109 that has built in 
current limiting or by Wiring in a fuse that is external to the 
poWer supply 109. 

Although not shoWn, a separate local poWer supply may be 
used to poWer the access device 102. 

Additionally, another communications path 116 may 
couple the controller 101 With a relay 106 and further couple 
the relay 106 With an output device 107 and its local poWer 
supply 108. The local poWer supply 108 may receive electri 
cal poWer via a 110/220V AC input 110 (and/or via a poWer 
source such as a battery, fuel cell, etc.). The communications 
path 116 may comprise tWo or more shielded Wires. As indi 
cated by the triangle containing the numeral “3”, a protection 
device (such as diode 134) may be connected across the 
output device 107 (With the cathode of the diode 134 con 
nected With a positive side of the output device 107). As 
indicated by the triangle containing the numeral “5”, there 
may be a current restriction through the relay coil 106. In an 
embodiment, the current through the relay coil 106 is limited 
to less than about 0.2 amps to prevent damage to the POE 
controller 1 01. Other embodiments of the invention, hoWever, 
may required a different current restriction (if any). Non 
limiting embodiments of an output device 107 include a siren, 
a horn, a lamp, etc. In an embodiment, a signal produced by 
the controller 101 causes the output device 107 to produce a 
visual and/or audio indication of an alarm event. 

Referring again to FIG. 1, an exemplary installation and 
operation of the POE controller 101 is described. The POE 
controller 101, the access device 102, and the door strike 103 
are installed at a door for Which access control is desired. 
Speci?cally, the POE controller 101 is installed above (or 
adjacent a side of) the door and on a side of the Wall that is 
interior to the room/ area to be protected. If the room/ area to be 
protected includes an automated ?re detection system, the 
POE controller 101 is connected With the automated ?re 
detection system’s FACP. 

Additionally, the door’ s mechanical door strike is removed 
and replaced With the door strike 103. Shielded Wires forming 
the communications path 114 are connected to the door strike 
103 and to the POE controller 101. As noted above, a protec 
tion device 131 is connected across the door strike 103. The 
access device 102 is installed next to the door on a side of a 
Wall that is exterior to the room/area to be protected. Shielded 
Wires forming the communications path 115 are connected to 
the POE controller 101 and to the access device 102. An 
ethernet cable, forming the ethernet communication path 1 13, 
is then connected to the POE controller’ s ethernet port. In this 
(or equivalent) manner, one or more doors may be quickly and 
inexpensively equipped With an access control system. 

Connecting an ethernet cable betWeen the host computer 
104 (or a netWork device such as a gateWay, a router, a hub, 
etc.) and the POE controller 101 provides a path for electrical 
poWer to the access device 102 supplied by a POE source (not 
shoWn, but described above) and/or to the door strike 103. 
Within the controller 101, a circuit (not shoWn) coupled With 
the controller’s ethernet port (J 10 in FIG. 6) is con?gured to 
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6 
transform all or part of the electrical poWer received via the 
ethernet port and to route the same to one or more components 
of the controller 101 and to at least one peripheral device 
(102, 103,106) coupled With the controller 101. 

Connecting an ethernet cable to the POE controller 101 
also alloWs data to be transmitted betWeen the host computer 
104 and the POE controller 101. Data (if any) transmitted 
betWeen the host computer 104 and the access device 102 
passes through the controller 101. The POE controller 101 
may include a microprocessor (not shoWn) that is con?gured 
to program the POE controller 101, to dynamically load one 
or more ?rmware programs and/or softWare programs to a 

memory of the POE controller 101, and to program one or 
more peripheral devices When the one or more peripheral 
devices are coupled With the POE controller 101. A memory 
(not shoWn) of the POE controller 101 may contain a database 
of stored information that permits stand-alone operation of 
the POE controller 101, the door strike 103, and the access 
device 102 When data transfer betWeen the POE controller 
101 and a host computer 104 ceases. Additionally, the POE 
controller 101 may be further con?gured to transmit to the 
host computer 104 data indicative of at least one of: detected 
tampering of the controller housing, anAC poWer failure, and 
a loW battery pack back-up condition. 

User identi?cation codes and associated access privileges 
generated by the host computer 104 and/ or stored in a 
memory thereof may be transmitted (in real time or in near 
real-time) to the memory of the POE controller 101. Option 
ally, the POE controller 101 may relay these codes and access 
privileges to the access device 102. Additionally, data indi 
cating access records and/or operational status of the POE 
controller 101 and/or its peripherals (access device 102, door 
strike 103, door strike 105, digital output device 107, etc.) 
may be stored in a memory of the POE controller 101 and/or 
transmitted via the ethernet communications path 113 to the 
host computer 104. 
Once the POE controller 101, the access device 102, and 

the door strike 103 have been installed and con?gured, a 
person desiring access to the protected room/area interacts 
With the access device 102. Such interaction may occur via 
keypad entry, magnetic card sWipe, smart card proximity 
“handshake,” biometric scanning, facial recognition, and/or 
voice recognition. Based on this interaction, the POE control 
ler 101 compares the identi?cation data provided by the user 
to a database of user identi?cation data and associated access 
privileges. This database of user identi?cation data and asso 
ciated access privileges may be stored in the memory of the 
POE controller 101 and/ or updated in real-time or near real 
time by the host computer 104. If a match With appropriate 
access privileges is found, the door strike 103 is operated to 
alloW the user to open the door, and an access log entry is 
created. The access log (and its entries) is stored in the 
memory of the POE controller and may be transmitted to the 
host computer 104 via the ethernet communications path 113. 
If no match is found (or if a match is found that has revoked 
access privileges), the door strike 103 is operated to prevent 
the door from being opened. An access log entry to record the 
denial of entry may be generated and stored (in the memory of 
the POE controller 101). 

FIG. 2 is a diagram that illustrates a system 100 having an 
alternate netWork con?guration for connecting an embodi 
ment of the POE controller 101 of FIG. 1 With the remote host 
computer 104, assuming the hub/j ack 118 is a POE source. If 
the hub/jack 118 is not a POE source, the system 100 may be 
alternatively con?gured. Although omitted in FIG. 2 for sim 
plicity and ease of illustration, the system 100 is understood 
to comprise at least the additional elements shoWn in FIG. 1 
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and described above. Referring noW to FIG. 2, the ethernet 
communications path 113 may comprise a hub/jack 118, a 
gateWay/ router 119, and a network 120. The netWork 120 may 
comprise a Wide area netWork (“WAN”) such as the Internet 
and/ or a local area netWork (“LAN”). 

FIG. 3 is a front vieW of an embodiment of the POE con 
troller 101 of FIG. 1. The POE controller 101 may include a 
tamper-proof enclosure (or housing) that comprises a base 
portion 121 and a hinged, latchable door 122. In FIG. 3, the 
door 122 is shoWn in an open position so that the interior of 
the enclosure’s base portion 121 can be seen. The base portion 
121 includes a base plate and four sideWalls attached thereto. 
Mounting holes 123 are provided in the base plate for secur 
ing the POE controller 101 to a Wall or other substrate. Fas 
teners (not shoWn) are inserted through the mounting holes 
123 to fasten the base portion 121 in place. A CPU printed 
circuit board (“PCB”) 200 is mounted Within the interior of 
the base portion 121. Con?guration and operation of the PCB 
200 are described beloW With respect to FIG. 6. 

FIG. 4 is a side vieW of an embodiment of the tamper-proof 
enclosure of the POE controller 101 of FIG. 1. As shoWn in 
FIG. 4, the tamper-proof enclosure includes a base portion 
121 and a hinged door 122. The door 122 includes a latch 
mechanism 126. A sideWall of the base portion 121 includes 
one or more removable stamped cut-outs 125. When these 
stamped cut-outs 125 are removed, shielded Wires and/or 
ethernet cable may be introduced Within the interior of the 
base portion 121 and connected to the PCB 200. 

FIG. 5 is a bottom vieW of an embodiment of tamper-proof 
enclosure of the POE controller 101 of FIG. 1. FIG. 5 illus 
trates the base portion 121, the hinged door 122, and the latch 
mechanism 126 previously shoWn and discussed. Addition 
ally, FIG. 5 illustrates an earth ground connector 127 attached 
to the sideWall of the base portion 121 and one or more 
removable stamped cut-outs 128. The earth ground connector 
127 is electrically connected to the PCB 200. When the POE 
101 is installed, a ground Wire (or Wires) is connected at one 
end to the earth ground connector 127 and connected at the 
other end With ground. The stamped cut-outs 128 may be 
removed and shielded Wires and/or ethernet cable inserted 
into the interior of the base portion 121 and connected to the 
PCB 200. Additionally, the shielding of the Wires may be 
connected to the earth ground connector 127. 

FIG. 6 is a diagram of an embodiment of a CPU printed 
circuit-board (“PCB”) 200 that comprises an embodiment of 
the POE controller 101 of FIG. 1. The PCB 200 comprises 
ports (also calledjumpers and/or connectors) J1, J2, J3, J4, J5, 
J6, J7, J8, J9, J10, J11, J12,W2,W3, andW5. Eachofports J1, 
J2, J3, and J4 comprise eight pins (numbered 1, 2, 3, 4, 5, 6, 
7, and 8). The port J5 comprises six pins (numbered 1, 2, 3, 4, 
5, and 6). The PCB 200 further comprises sWitches SW1, 
SW2, and SW3 as Well as a bank of LEDs (listed in the order 
shoWn in the exemplary diagram of FIG. 6) D85, D14, D15, 
D16, D17, D18, D19, D20, D21, D51, D52, D53, D54, D55, 
D56, D57, D58, D24, D25, D26, D27, and D28. The PCB 200 
further comprises ports P1, P2, P3, and P4 for modern use. 
Each of these components is more fully described, beloW. 
Ports 

Ports J1, J2, J3, J4, and J5 are used to connect one or more 
peripherals to the PCB 200. Illustratively, an access device 
(such as a Wiegand-type access control reader) may be con 
nected to port J 1. Another Wiegand-type access device may 
also be connected to the port J3. Alternatively, another type of 
access device (such as a F/2F access control reader) may be 
connected to port J1 and/or to port J3. Other types of access 
devices include a Strobed-type access control reader and a 
Supervised F/2F-type access control reader. 
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8 
Additionally, a door alarm contact and exit request button 

may be connected to pins 1, 2, 3, and 4 of port J2 (using 
Belden 8725 or equivalent). A second door alarm contact and 
exit request button may be connected to pins 1, 2, 3, and 4 of 
port J4 (using Belden 8725 or equivalent). 
A door strike (poWered using electrical poWer provided via 

the ethernet port J10) may be connected to pins 6, 7, and 8 of 
port J2 (using Belden 8725 or equivalent). A door strike 
(poWered using a local poWer supply) may be connected to 
pins 6, 7, and 8 of port J4 (using Belden 8725 or equivalent). 
For door strikes poWered using electrical poWer provided via 
the ethernet port J 10, a jumper Wire should be positioned on 
connector W2 and/or connector W3 to select either 12VDC or 
24 VDC strike poWer. Pins 1 and 2 may be used for 12 VDC 
and pins 2 and 3 may be used for 24 VDC. When an external 
poWer supply is used to poWer a door strike no jumper should 
be used. For shielded Wire, the shield grounds must be 
stripped back through the stamped cut-outs and grounded to 
the earth ground connector. 

Port J5 is a pluggable screW terminal block. 
Port J6 is used to connect the PCB 200 to a Fire Alarm 

Control Panel (“FACP”) of an automated ?re system. If a 
FACP is not used, the jumper 204 shoWn on the J6 FACP input 
should remain in place for correct operation of the POE 
controller (101 in FIG. 1). 

Port J7 is a pluggable screW terminal block. 
Port J8 is a pluggable screW terminal block that may be 

used to connect a 24 VDC, 1 amp auxiliary poWer supply to 
the PCB 200. 

Port J9 is a nine-pin female D-sub-receptacle, Which con 
trols a console port. 

Port J10 (ethernet port) is an RJ 45 Standard Cat 5 ethernet 
jack, Which controls a RJ45 ethernet netWork connection. one 
end of an ethernet cable 113 may be looped through ferrite 
202 before removably connecting to the port J10. The other 
end of the ethernet cable 113 is coupled With a host computer 
or a netWork connection (e.g., a gateWay, a router, etc.) that 
has an integrated POE source or is coupled With an external 
POE source. 

Port J11 is a RJll standard telephone jack. 
Port J12 is an insertion jack for a microprocessor. 
W5 is a tWo-pin jumper that provides tamper inputs that 

permit the housing of the POE controller be protected against 
and/or monitored for unauthorized tampering. 
SWitches 

P1, P2, P3, and P4 (not shoWn) are connectors used by a 
modem. In an embodiment, the connectors P1, P2, P3, and P4 
(and other circuit elements) are covered by a substrate of the 
PCB 200. 
SW1, SW2 and SW3 are sets of DIP sWitches used for 

con?guring the PCB 200 to operate With various types of 
peripheral devices such as, but not limited to Magstripe read 
ers and Wiegand readers. SW1 includes eight DIP sWitches; 
SW2 includes four DIP sWitches, and SW3 includes four DIP 
sWitches. For example, to connect one type of Magstripe 
reader, DIP sWitches 1 and 2 of SW1 are set to “ON”. To 
connect one type of Wiegand reader, DIP sWitches 1 and 4 of 
SW1 are set to “ON.” Other SW1 DIP sWitch combinations 
may be used to connect other types of readers and/or other 
kinds of peripheral devices. In most embodiments, the DIP 
sWitch 4 of SW2 is set to “OFF”. The DIP sWitches 1, 2, 3, 4 
of SW3 are turned on or off depending on the type of com 
munication protocol used to make the connection. For 120 
ohms transmit pair termination, DIP sWitch 1 of SW3 is 
“ON”. For no transmit pair termination (default), DIP sWitch 
1 of SW3 is “OFF”. For 120 ohms receive pair termination, 
DIP sWitch 2 of SW3 is “ON”. For no receive pair termina 
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tion, DIP switch 2 of SW3 is “OFF”. For RS485-4 wire 
(default), DIP switches 3 and 4 of SW3 are “ON”. For 
RS485-2 wire, DIP switches 3 and 4 of SW3 are “OFF”. 
SW4 is a manual switch used to place an embodiment of 

the POE controller in BOOT MODE, which enables use of an 
Integrated Con?guration Tool. In an embodiment, pressing 
and holding SW4 for up to about 5 seconds will turn LED D19 
“ON”. Once the LED D19 is illuminated, the switch S4 is 
released. Thereafter, the LED D19 turns “OFF” once the 
Integrated Con?guration Tool has been enabled. 
SW5 is a manual switch used for HARDWARE RESET 

that restarts (resets) the PCB 200. The switch SW 5 should 
only be utiliZed when performing a controlled manual shut 
down of the application as indicated below or if instructed to 
do so by customer support and/or a technician. To properly 
restart the PCB 200, both the switch SW5 and the switch SW6 
should be used. First, press the switch SW6 to stop an appli 
cation being run on the PCB 200. Then press and release the 
switch S5 to restart (reset) the PCB 200. 
SW6 is a manual switch used for SHUTDOWN 

REQUEST that stops an application running on the PCB 200 
and puts the PCB 200 into a maintenance mode, which allows 
the PCB 200 to be removed. Since the PCB 200 runs an 
operating system just like a computer, it must be shut down 
correctly. Pressing SW6 shuts down the operating system/ 
application of the PCB 200, and is like using the “Shut down” 
feature of a computer. To properly restart the PCB 200, both 
the switch SW5 and the switch SW6 should be used. First, 
press the switch SW6 to stop an application being run on the 
PCB 200. Then press and release the switch S5 to restart 
(reset) the PCB 200. 
SW7 is a manual switch used for RESTORE DEFAULTS 

that returns the con?guration of the PCB 200 to the factory 
defaults. Speci?cally, pressing the switch SW7 for about ?ve 
seconds restores the factory defaults for PRIMARY CON 
NECTION (ETHERNET), IP ADDRESS (192168.66), 
MASK (255.255.2550), and GATEWAY (192168.61). 

In an embodiment, the PCB 200 provides network and 
dial-up (fallback) capabilities in one board. Non-limiting 
examples of these capabilities include: support for ethernet 
networks; support for network protocols (e.g., DHCP, TCP/ 
IP, UDP, and DNS); support for optional, integrated modem 
board for fallback dial-up connectivity; provision of nonvola 
tile storage (referred to as persistent mode of operation), 
which affords a faster reset recovery and allows for host-less 
operation of the POE controller; utiliZation of 32-bit plat 
form, which provides fast response times and high capacity 
throughput; support for remote diagnostics; provision of a 
browser-based con?guration tool; and provision of a tunable, 
o?line, history buffer. 

FIG. 8 is a diagram of an embodiment of the access control 
system 100 of FIG. 1, with some of the components shown in 
FIG. 1 omitted for simplicity and ease of description. Refer 
ring to FIG. 8, the access control system 100 comprises a POE 
controller 101, an access control reader 102, and a door strike 
103 (which is installed in a jamb of a door 802). The door 
strike 103 and the access control reader 102 are each powered 
via electrical power supplied via an ethernet port of the POE 
controller 101. Consequently, if FIG. 8 is compared with FIG. 
7 (Related Art), it is seen that embodiments of the new access 
control system 100 eliminate at least the junction box 705, the 
external power supply 702, and the external power supply 
703. Consequently, some advantages afforded by embodi 
ments of the access control system 100 over the prior access 
control systems 700 include, but are not limited to: less equip 
ment, fewer terminations, less wiring (since the access con 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
trol system 100 is ethernet (CAT-5) based), edge of network 
devices, full intelligence, and electrical power provided via 
an ethernet connection. 

Referring again to FIG. 8, a communications path 114 
couples the POE controller 101 with the door strike 103. A 
communications path 115 couples the POE controller 101 
with the access control reader 102. A communications path 
130 couples the POE controller 101 with a FACP 129. A 
communications path 116 couples the POE controller 101 
with a door sensor 717. Additionally, the POE controller 101 
may be coupled with a network 120, a remote POE source 
(not shown), and a remote host computer 104 via an ethernet 
communications path 113. The POE controller 101 may also 
be coupled with an exit device 801 via a communications path 
803. 

Referring back to FIGS. 1 and 6, embodiments of fully or 
partially assembled components of the access control system 
100 (including one or more components of the POE controller 
101) may be made and/or sold as a kit for providing secured 
access to a door. The kit may include at least a controller 101 
having an ethernet port J10, wherein the controller 101 is 
con?gured to operate using electrical power supplied via the 
ethernet port I10, and wherein the controller 101 is further 
con?gured to control an access device 102 and a door strike 
103 (and/ or 105). The controller 101 may further comprise a 
Fire Alarm Control Panel (FACP) circuit (not shown) and/or 
connector I 6 for coupling the controller 101 with a FACP 129. 
As mentioned previously, the controller’s integrated FACP 
circuit is con?gured to override the controller 101 and de 
latch the door strike 103 (and/or 105) when the Fire Alarm 
Control Panel 129 is in an alarm condition. The kit may 
further include a door strike 103 (and/or 105) that is con?g 
ured to operate using a portion of the electrical power sup 
plied to the controller 101 via the controller’s ethernet port 
I 10. The kit may further include an access device 102 con 
?gured to operate using a portion of the electrical power 
supplied via the controller’s ethernet port J10. The kit may 
further include a door sensor 717 and/or an output device 107 

(and/or its relay 106) 
The components and arrangements of the POE controller 

and access control system, shown and described herein are 
illustrative only. Although only a few embodiments of the 
invention have been described in detail, those skilled in the art 
who review this disclosure will readily appreciate that sub 
stitutions, modi?cations, changes and omissions may be 
made in the design, operating conditions and arrangement of 
the preferred and other exemplary embodiments without 
departing from the spirit of the embodiments as expressed in 
the appended claims. Accordingly, the scopes of the 
appended claims are intended to include all such substitu 
tions, modi?cations, changes, and omissions. 
What is claimed is: 
1. A system for providing security access to a door, the 

system comprising: 
a controller comprising an Ethernet port, a microprocessor, 

and a memory, the controller con?gured to operate using 
electrical power supplied via the Ethernet port; 

a door strike device coupled with the controller, the door 
strike device con?gured to latch and de-latch the door; 

a protection device connected between the door strike 
device and the controller, the protection device con?g 
ured to electrically protect the controller; 

a door access device coupled with the controller; 
an output device comprising at least one of a siren, horn, 

and lamp coupled with, and controlled by the controller; 
wherein the controller is further con?gured to receive input 

over a wire pair from a ?re alarm control panel (FACP), 
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wherein control of the door strike device and door access 
device, is overridden upon receipt of an alarm condition 
signal from the FACP; 

Wherein the controller is further con?gured to determine an 
access privilege associated With data associated With a 
user of the door that is input to the door access device; 

Wherein the microprocessor is con?gured to program the 
controller, to dynamically load one or more ?rmWare 
programs and/ or softWare programs to the memory, and 
to program the output device When the output device is 
coupled With the controller using a Wire pair; and 

Wherein the door strike device and the door access device 
are each con?gured to operate using a portion of the 
electrical poWer supplied to the controller via the Ether 
net port. 

2. The system of claim 1, Wherein the protection device is 
a diode. 

3. The system of claim 1, Wherein the protection device is 
a metal oxide varistor. 

4. The system of claim 1, Wherein the controller is con?g 
ured to control operation of both the door strike device and the 
door access device. 

5. The system of claim 1, Wherein the controller further 
comprises: 

a poWer conversion circuit for processing the electrical 
current to produce and apply a predetermined voltage to 
each of the door access device and the door strike device. 

6. The system of claim 1, further comprising: 
a ho st computer coupled With the controller and con?gured 

to transmit and receive data therebetWeen. 
7. The system of claim 6, Wherein the controller further 

comprises: 
a memory containing a database, Wherein the database 

contains stored information that permits stand-alone 
operation of the controller, the door strike, and the 
access device When data transfer betWeen the controller 
and the host computer ceases. 

8. The system of claim 1, Wherein the controller is con?g 
ured to de-latch the door strike device When the FACP is in an 
alarm condition. 

9. The system of claim 6, Wherein the controller is further 
con?gured to transmit to the ho st computer data indicative of 
at least one of case tampering, AC poWer failure, and a loW 
battery pack back-up condition. 

10. The system of claim 1, Wherein the controller further 
comprises a built-in con?guration tool that is accessible over 
a computer netWork. 

11. The system of claim 1, Wherein the door strike device is 
one of an electric door strike and an electromagnetic door 
strike. 

12. The system of claim 1, Wherein the door access device 
is an access control reader. 

13 . A controller con?gured to control access to one or more 

doors, the controller comprising: 
an enclosure; and 
a printed circuit board positioned Within the enclosure, 

Wherein the printed circuit board comprises: 
a memory; 

a microprocessor coupled With the memory; 
an Ethernet port con?gured to receive an Ethernet cable 

that provides both electrical poWer and a communica 
tions path; and 

a circuit coupled With the Ethernet port and con?gured to 
transform all or part of the electrical poWer and to route 
the same to one or more components of the controller 
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and to at least one peripheral device coupled With the 
controller through a Wire pair, and at least one output 
device comprising at least one of a siren, horn, and lamp 
coupled With the controller through a Wire pair; 

a protection device connected to the Wire pair that couples 
the at least one peripheral device and the controller, the 
protection device con?gured to electrically protect the 
controller; 

Wherein the controller is con?gured to couple With a Wire 
pair With a Fire Alarm Control Panel (FACP) to unlock 
the one or more doors When the FACP is in an alarm 

condition; 
Wherein the microprocessor is con?gured to program the 

controller, to dynamically load one or more ?rmWare 
programs and/ or softWare programs to the memory, and 
to program the at least one peripheral device is coupled 
With the controller using a Wire pair. 

14. The controller of claim 13, further comprising: 
a back-up poWer source con?gured to provide electrical 
poWer to the computer microprocessor and the at least 
one peripheral device coupled With the controller. 

15. The controller of claim 13, Wherein the protection 
device is a diode. 

16. A kit for providing secured access to a door, the kit 
comprising: 

a controller comprising a microprocessor, a memory, and 
an Ethernet port, Wherein the controller is con?gured to 
operate using electrical poWer supplied via the Ethernet 
Port; 

Wherein the controller is further con?gured to control, 
poWer, and receive input from one or more peripheral 
devices including a door strike device, a door access 
device, and an output device comprising at least one of a 
siren, horn, and lamp; and 

Wherein the microprocessor is con?gured to program the 
controller, to dynamically load one or more ?rmWare 
programs and/ or softWare programs to the memory, and 
to program the one or more peripheral devices When the 
one or more peripheral devices are coupled With the 
controller using a Wire pair; and 

a protection device connected to the Wire pair that couples 
the one or more peripheral devices and the controller, the 
protection device con?gured to electrically protect the 
controller; and 

Wherein the controller is con?gured to receive inputs from 
a ?re alarm control panel (FACP), connected by a Wire 
pair, and to operate at least one of the peripheral devices 
in response to an alarm condition input from the FACP. 

17. The kit of claim 16, Wherein the protection device is a 
diode. 

18. The kit of claim 16, Wherein the protection device is a 
metal oxide varistor. 

19. The kit of claim 16, Wherein the controller is con?gured 
to de-latch a door strike When the FACP is an alarm condition. 

20. The kit of claim 16, Wherein the door strike device is 
con?gured to operate using a portion of the electrical poWer 
supplied to the controller via the Ethernet port. 

21. The kit of claim 16, Wherein the door access device is 
con?gure to operate using a portion of the electrical poWer 
supplied via the Ethernet port, and Wherein the door access 
device is an access control reader. 

22. The kit of claim 20, Wherein the door strike device is 
one of an electric door strike and an electromagnetic door 
strike. 


